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This report is the imernatlonal preliminary examination report, established by this International Preliminary Examining 
Authority under Article 35 and transmitted to the applicant according to Article 36, 

This REPORT consists of a total of 4 sheets, including this cover sheet. 



This report is also 

a. S sent to the 

^ sheets 
and^r 



accompanied by ANNEXES, comprising: 

applicant and to the International Bureau) a total of 2 sheets, as follows: 

of the description, claims andADr drawings which have been amended and are the basis of this report 
sheets containing rectifications authorized by this Authority (see Rule 70.16 and Section 607 of the 



Administrative Instructions). 



b. □ 



□ sheets which supersede earlier sheets, but which this Authority considers contain an amendment that goes 
beyond the disclosure In the International application as filed, as indicated in Item 4 of Box No. I and the 
Supplemental Box. 

(sent to the^ international Bureau only) a total of (indicate type and number of electronic carrier(s)) , containing a 
sequence listing and^r tables related thereto, in computer readable form only, as Indicated In the Supplemental 
Box Relatir g to Sequence Listing (see Section 802 of the Administrative Instructions). 
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This report contair)s indications relating to the following items: 



^ Box No. 1 

□ Box No. II 

□ Box No. Ill 

□ Box No. IV 
H Box No. V 



□ 
□ 
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Box No. VII 



□ Box No. VIII 
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Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of Invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive sXepor industrial 
i applicability; citations and explanations supporting such statement 

Certain documents cited 

lii^ertain defects in the international application 

Certain observations on the intemational application 
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International application No. 
PCT/JP2004A)16792 



Box No. I Basis 



of the report 



1 . With regard to the 
filed, unless othenA 



I anguage, this report is based on the international application in the language in which it was 
"fise indicated under this item. 



□ This report is 
which is the lahg 

□ international 

□ publication 

□ internationdil 



based on translations from the original language into the following language , 
'""^uage of a translation furnished for the purposes of: 

search (under Rules 12.3 and 23,1 (b)) 
of the international application (under Rule 12.4) 
' preliminary examination (under Rules 55.2 and^r 55.3) 



2. With regard to the elements* of the international application, this report is based on (replacement sheets which 
have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as "originally filed" and are not annexed to this report): 



Description, Pages 
1-17 

Claims, Numbers 
1-6 

Drawings, Sheets 
1/7-7/7 



as originally filed 



received on 16.08.2005 with letter of 1 1 .08.2005 



as originally filed 



□ a sequence listing andfor any related table(s) - see Supplemental Box Relating to Sequence Listing 



3. □ The amendmejnts have resulted in the cancellation of: 

□ the description, 

□ the claims, 

□ the drawincis, 

□ the sequence 

□ any table (s!> i 



, pages 
Nos. 
, sheetsyfigs 

listing (specify): 
related to sequence listing (specify): 



□ This report has been established as if (some of) the amendments annexed to this report and listed below 
had not been made, since they have been considered to go beyond the disclosure as filed, as indicated in the 
(Rule 70.2(c)). 



Supplemental Box 



□ the description, pages 

□ the claims, Nos. 

□ the drawincis, sheets/figs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

* If item 4 applies, some or all of these sheets may be marked "superseded. 
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Box No. V Reasbned 
applicability; citat ons 



statement under Article 35(2) with regard to novelty, inventive step or industrial 
and explanations supporting such statement 



1. Statement 
Novelty (N) 

Inventive step (IS) 



Industrial applicability (lA) 



2. Citations and explanations (Rule 70.7): 
see separate sheet 



Yes: Claims 

No: Claims 

Yes: Claims 

No: Claims 

Yes: Claims 

No: Claims 



2,6 
1,3-5 

2,6 
1.3-5 

1-6 



JO 

n 



o 
o 
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Re item V 

Reasoned statement with regard to novelty, inventive step or industrial 
ations and explanations supporting such statement 



Reference is 
D2: 

(2000 
(2000 



made to the following document : 
PATE MT ABSTRACTS OF JAPAN vol. 2000, no. 05, 14 September 2000 
09-14) & JP 2000 058823 A (TOSHIBA CORP), 25 February 2000 
02-25) 



1 . The present 
subject-matter of 



application does not meet the criteria of Article 33(1) POT, because the 
claims 1 and 3-5 is not new in the sense of Article 33(2) PCT. 



1.1 The document D2 discloses (the references in parentheses applying to this 
document, see ir particular figure 3) a semiconductor device which can be an IGBT 
(see D2, paragraph [0022]) comprising a top region (5) of a second conductivity type, a 
deep region (2) of the second conductivity type, an intermediate region (3) of a first 

isolating the top region (5) from the deep region (2), an emitter 
electrode (10) connected with the top region, a collector region of a first conductivity 
type contacting the deep region (2) and being isolated from the intermediate region (3) 
by the deep regic»n and a collector electrode, which are implicitly present in the case 
disclosed in 02 is an IGBT, and a trench gate (8) facing a portion of 



where the device 



the intermediate region (3) via an insulating region (7), the portion facing the trench 



ff". gate (8) Isolating 



the top region (5) and the deep region (2), the trench gate (8) 



extending along a longitudinal direction with its width varying along this longitudinal 
direction (see D2, figure 3). Hence the subject-matter of claim 1 is not new (Article 
33(2) PCT). 



1 .2 The subject- 
3). Hence the 



2. The combination 
nor rendered obvious 
adjacent trench c 
trench gates 
Is made to restrict 
problem is not 



thd 



Fonii PCT/Separaie Sheet/'409 (St eet 1) (EPO-January2004) 



natter of dependant claims 3-5 is also disclosed in D2 (see D2, figure 
supject-matter of claims 3-5 is not new (Article 33(2) PCT). 



of the features of dependent claims 2 and 6 is neither known from, 
by, the available prior art. The variation in phase of the width of 
^ates to allow that the region between two wide parts of adjacent 

depressed when a no on-voltage is applied to the trench gates, 
the pathway of minority carriers in the intermediate region. This 
same which is solved by the device disclosed in D2. 



becomes 



CO 



